
(43) hi^hhb 

2005 ^6 ^ 30 B (30.06.2005) PCT 



ill II 

(10) SR14*M«# 
WO 2005/059050 Al 



(51) 




C09D 183/04, 5/16 


(21) 




PCT/JP2004/018921 


(22) 




2004 ^12 R 17 H (17.12.2004) 


(25) 






(26) 






(30) 


4#M 2003-421057 





(71) 



(72) 
(75) 



2003 *P12 ^18 0 (18.12.2003) JP 

^XH^St^i (NISSAN CHEMICAL INDUSTRIES, 
LTD.) [JP/JP]; t 1010054 ftfflBttffltinr 3 T 

g 7 gtfel Tokyo (JP). 

^BM/fflIAr*il:oUX0^: tc0jK-(MO- 
TOYAMA, Kenichi) [JP/JP]; t 2748507 =F SlWISlf rfi 
J^#fflT7 2 2f«J1 HjS<b*X«*a*a«^*t» 
Ef3EFJr l*J Chiba (JP). # »J6 (TANI, Yoshihiro) [JP/JP]; 
T2748507T**»«m##HT7 2 2 »tt 1 HgHb 
^xm»St#tt m^«*4fiff^FJfP^ Chiba (JP). 



(74) ttIA: m« , 54" (SENMYO, Kenji et al.); T 

1010042 stasis^ «ea iewh mt&Tfflr 3 s s*6 ft* 

filler Tokyo (JP). 

(81) tSB^SO&l^y, *X0)«jB<DBIrtfilR*< 
RTffi;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 

ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) »gar**<D4L^y, ±x<Dmm<DOM&m 

3&< pTflB;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7VT (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 

IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

#pct*Mz v h<D#Hlc*8«£;h/ri^ rzi-KirfflSSS 



= (54) Title: WATER REPELLENT COATING FILM HAVING LOW REFRACTIVE INDEX 

= (54) %w<d^i ffiBST»atx»*tt**"r**K 



IT) 

ON 

in 



IT) 

o 



(57) Abstract: Disclosed is a coating film with high hardness which is formed on the surface of a base in an appressed manner and 
has a refractive index of 1.28-1.41 and a water contact angle of 90-115 degrees. Specifically disclosed is a coating film having a 
refractive index of 1 .28- 1.41 and a water contact angle of 90- 115 degrees which is formed by preparing a reaction mixture containing 
a silicon compound (A) expressed as Si(OR) 4 , a silicon compound (B) expressed as CF 3 (CF2)nCH2CH 2 Si(OR 1 )3, a silicon compound 
(C) expressed as H 2 NCONH(CH) m Si(OR 2 ) 3 , an alcohol (D) expressed as R 3 CH 2 OH, and an oxalic acid (E) at a specific ratio; forming 
a solution of a polysiloxane by heating the reaction mixture at 40-180°C without the presence of water; applying a coating liquid 
containing the solution to the surface of a base; and heat curing the coating film at 40-450° C so that the coating film is closely adhered 
to the base surface. Also disclosed are a method for forming such a coating film and a method for producing such a coating liquid. 
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A 


A 


L 2 


7 0 


1.38 


1 . 8 


B 


D 


L 2 


1 0 0 


1.38 


1 . 8 


A 


C 


L 2 


1 2 0 


1.38 


1 . 8 


A 


B 


L 3 


1 0 0 


1.36 


1 . 2 


A 


C 


L 4 


1 0 0 


1.36 


1 . 2 


A 


B 


L 5 


1 0 0 


1.37 


1 . 4 


B 


D 


L 6 


1 0 0 


1.38 


1 . 7 


D 


D 


1-7 


1 0 0 


1.39 


1 . 9 


C 


D 


L 8 


1 0 0 


1.43 


2 . 4 


C 


D 
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i2 





(°C) 


(° ) 








L, 


1 0 0 


1 0 3 


A 


A 


1 00/1 00 


L 2 


7 0 


1 0 6 


A 


A 


1 00/1 00 


L 2 


1 0 0 


1 0 5 


A 


A 


1 00/1 00 


L 2 


1 2 0 


1 0 5 


A 


A 


1 0 0/1 00 


L 3 


1 0 0 


1 0 6 


A 


A 


1 0 0/1 0 0 


L4 


1 0 0 


1 0 4 


A 


A 


10 0/100 


L 5 


1 0 0 


1 0 5 


A 


A 


10 0/100 


L 6 


1 0 0 


1 0 4 


A 


A 


10 0/100 


L 7 


1 0 0 


1 0 2 


B 


A 


1 0 0/1 0 0 


L 8 


1 0 0 


1 0 0 


B 


B 


10 0/100 



[0063] [^3] 



*3 





/mi tS. 






(%) 






2 0 0 g 


5 0 0 g 


L, 


4 ot: 


3 em 


1.41 


2. 1 


A 


A 


L 2 


2 3°C 


7 am 


1.38 


1 . 8 


B 


C 


L 2 


4 O^C 


3 spa 


1.38 


1 . 8 


A 


A 


L 2 


1 0 o°c 


1 aia 


1.38 


1 . 7 


A 


A 


L3 


4 0°C 


3 BR3 


1.36 


1 . 2 


A 


B 


L 4 


4 0°C 


3 Qii 


1.36 


1 . 3 


A 


A 


L 5 


4 0°C 


3 as 


1.37 


1 . 4 


B 


C 


L 6 


4 0°C 


3 sm 


1.38 


1 . 7 


D 


D 


L 6 


1 0 O^C 


1 BfiU 


1.39 


1 . 8 


C 


D 


L 7 


4 0°C 


3 Bffl 


1.40 


2. 0 


D 


D 


L 7 


lOOt 


1 BM 


1.39 


1 . 9 


C 


D 


L 8 


4 0°C 


3 BR3 


1.44 


2. 6 


D 


D 


L 8 


1 0 0°C 


1 BH 


1.43 


2. 4 


C 


D 
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m4 



m 
m 


3L- 




7K 

(° ) 








L, 


4 ox; 


3 BfH 


1 0 3 


A 


A 


1 00/1 0 0 


L 2 


2 


7 BM 


1 0 6 


A 


A 


1 0 0/1 0 0 


L 2 


4 O^C 


3 BRSJ 


1 0 5 


A 


A 


1 0 0/1 0 0 


L 2 


1 0 o°c 


1 BPsI 


1 0 5 


A 


A 


1 0 0/1 0 0 


L 3 


4 O^C 


3 BM 


1 0 4 


A 


A 


1 0 0/1 0 0 


L< 


4 0°C 


3 em 


1 0 6 


A 


A 


1 0 0/1 0 0 


L s 


4 0°C 


3QI1 


1 0 5 


A 


A 


1 0 0/1 00 


L 6 


4 o°e 


3 BIS) 


1 0 4 


A 


A 


1 0 0/1 0 0 


L 6 


1 0 o°c 


1 BM 


1 0 6 


A 


A 


1 0 0/1 0 0 


L 7 


4 0°C 


3 BM 


1 0 2 


B 


A 


1 0 0/1 0 0 


L 7 


1 0 o°c 


1 BPI 


1 0 3 


B 


A 


10 0/100 


L 8 


4 0°C 


3 BM 


1 0 1 


B 


B 


10 0/100 


Ls 


loot 


1 BM 


1 0 0 


B 


B 


10 0/100 



[0065] Mu^^ntc^oK^ »j(Di«(L -l )a>e>#k*bfc^ji£r3\ fse$f^> 

1 5 

6 

7 

8 

[0066] S?2^£*lfcJ;9^ ^»(L — L )^b#^tLfcMI«:, 

16 

7 

[0067] ^3^$^fcj:5{-> (L -L ) ^^#P 5 tT,7tMM^> x^-*?^? 

1 5 

6 7 

[0068] 3c4^£*Wc<£9^ M»(L -L ) ^Mt^/cMlte, ^tttf5&#? 

1 6 
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7 

[oo69] *&w<D&m<Di&mzm\<^tiztfVisv*v>'<Dm&n, i%mx*ffi6<rM <f>%~& 
[oo7o] ^mm^mm^ yt<D^ffi±*m&ti&tf9*M<D79v>' i &, 
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[1] 5^(1) 

Si (OR) (1) 

4 

(A)^^(2) 

CF (CF ) CH CH Si (OR 1 ) (2) 

3 2 n 2 2 3 

(5£cK R'tt, l-5f@(Dj^*^^W-rST/^/^S^b, ^LtnS, 0-12© 
HNCONH(CH) Si (OR 2 ) (3) 

2 m 3 

(5£^ N R 2 «, 1— 5{@©^?SfJg^^i-6T/l^/l^£r*U ^LTmii, 1-5© 
S«3fti-o )^^n^^b^(C)i, 5^(4) 
R 3 CH OH (4) 

2 

2— 6j@©^JgJ^^-^-r§T/V3^^T/^/l/K, 2— 6{@©^J|t 

/ix3^^ryV3^T/^/^^^^5S¥^^51^WcM®X»IIIW©l{@^ii© 
Bm£-e{iM^*^tLTV>T%B:V\ )^1~ 0 }-^£*v5T/V3— ;KD)i, # 

SI(E)££\ ^^^^(A)l^e7^^bT^^b^^(B)0. 05 — 0. 43^/KDifc 

m^mmfc&^(A)i^MznvTmmik&i$j(c)o. oi-o. 20^/^it^^, 

SUf te-g^ (A) tmmi\&® (B) &U^l!t^#5 (C) \z.^tbZ>^T;v^^y&i 
^/W-^fL-TT/i^— Md)0. 5— 100^/KD.tW;:, S5^b^#; (A) 

m (b) ^t^s^^b^ (o K^tv^r^^ymi^rM^Mvxmm (e) o. 2 
^s^M^k&l^ftfco. 5-ioM%©sio MiwW-r^i:*^©^ 

2 

^f^^^^©^*^^(A),^*^^(B)^rj« 
^*fb^ (c) (D^m^m^5^e/^%sx~ftf^^\ 4o-i8o°c^pf^-r§r^ 



WO 2005/059050 



22 



PCT/JP2004/018921 



[2] Bti&m&®i<DM&.\z.&\t ^t, mmtt&® (a) , mm^m (b) , co 

^UhV^b^-^yy^, ^/^bV^b^>^y>, ^/VbV^b^y-y^, /nt>f 

Vfiy^bV^b^y^y^, K^V/vhy^h^->->7^, ^^^y^hVtb* 

yb^v^^ fc^/^hy^h^rv'v^^ y-r^/^ntwhy^h^^^v, 
yy°nt7H>y^j>3r^^ 7 -^y VK^r^ntWhy^h^^^, y -y>^K 
^^nt^hy^h^v^, y-y^yyp^y°Pfc7^hyyh^^^ y-yy 

^(A)l^^C^-bTO. 02-0. 2^E-/^Di:b^^fM-r5lt*IIl^fB«cc7)^» 

[3] je^ akfij$g©jfo&p<fe (g) iur, v-y#yVK r/v^y>K ^y-ry/K ^ 
-fI(Dy>^ffffl-rsit^iiixfi2^fB«cDMmoM^fio 

[4] 5^(1) 

Si (OR) (1) 

4 

(A) t,^(2) 

CF (CF ) CH CH Si (OR 1 ) (2) 

3 2 n 2 2 3 

(5£^ R 1 ^ 1— 5ffi©^^jg^Sr^-f-Sr/i^/^Sr^b, ^LtnS, 0-120 
H NCONH(CH) Si (OR 2 ) (3) 

2 m 3 
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R 3 CH OH (4) 

2 

^(E)££\ 3^^k^(A)l^7l^^bT^^b^(B)0. 05-0. 43^/K£>ifc 
^5^, ^5S{b^(A)l^/K^bT^{^#)(C)0. 01-0. 

ssst-fb^ (a) trnmit^ (b) (o i^ms^r^^ii 

m{B)mmmik-&m(c) i:t^^T/^^ii^H:tuii(E) o. 2 
^(Dmmm^hm^titco. 5-ioM%©sio mm^mn-r^tm^^yf 

2 

^Mik^m (C) <D^a#*^5^/P%^T£&5l§r?, 40-180°C^M-T^i: 
^40— 450°C-Cf|ft^b^§rt^#^^-t-§, 1. 28—1. 41cD®#fs^90— 115 

[5] s^«s^^^^*3v ^t, s^^^ (a) , mmik&m (b) n s^^^ (o 
^uhv^h^-i^^^ ^/^hv^h^yy^y, ^/^hv^h^y-y^y, ^nt>b 

-y^y, vf^y^bv^h^-y-yyy, vf-y/^bv^b^y-yyy, ^y-^y/uhv^h* 
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y^ntvi^y^b^y-yy^ y -y^yK^y^ntv^yyi^rv^y^y, y-y>;yK 
m(A)i^M-n^xo. 02-0. 2^7KZ)^^^ff^-rsfi*ii4^fE«c<z)«© 

[6] MT?$cD?&^ (G) tVX, i^yVK T/V^yVK ^—TV/K vv^ 

— ft(DyV^#ffi^6ft^ll4X«5^fS«iCDKHI^^iSfeo 
[7] 5£(l) 

Si (OR) (1) 

4 

CF (CF ) CH CH Si (OR 1 ) (2) 

3 2 n 2 2 3 

(5£^ N R 1 ^ l — 5f@O^^Jl^-^^-r5T/^/^^b, ^Unii, 0-12© 
HNCONH(CH) Si (OR 2 ) (3) 

2 m 3 

»^-r 0 )-v^n^mm^m(ot, ^(4) 

R 3 CH OH (4) 

2 

{5£4^ R 3 tt, 7KH^X«l-12{@(Z)^||ig^-^-r6T/V^S(!^T/^/V 
-yr;^I, 2~6B<Dlfc^Mtt^-i~Z>Tsl'=i*ri/T/l'3rS]'^ 2— 6f0(D^|^ 
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Wt(E)b&. &%4k&to(A)l*MZ.ttL>X&%1k&to(3)0. 05-0. 

(A) W/H^L-CSifM (C) 0. 01-0. 

SsSf-fb^ (a) trnmik-s-m (b) stflsiss fc-a^ co ^^ns^r/^^^i 

(B) StFSift;^ (C) ^^^T/l^arv^l^r/W-^f (E) 0. 2 

mmtt&os (c) (D^m^m^5^/^%&<Ttt£^x\ ^—lso^xMrn-r^t 

^40-450r^«^b^it§r^^j;^^f^^®t^#b-rjF^^tL, lo, 1 
. 28-1. 41©@^£90~115£©*^££^iiftJ^ 

[8] ^mm^mm^^ ^x s mmit&m (a) n mmik&m (b) , mmit-^m (o 

T/Vn— (D) (E) ©fte, ^J&£lJ (F) ^l/O^/W^b^v^^ ?^ 

/Vhy^Hrv'v'^^ ^/Vhy^b^>^7>\ ^.^hy^h^^^, ^ntVWhU 

v^^, Fxv^hy^b^v'vO^ KxV/^hy^h^^^>s ^f-^V/n-y^h^ 

^r-y-^V/vby^b^^^ ^^v^by^b^v--^^ 

/7°ntVvhy^hdr^>^>\ y-^y^K^^ntWhy^h^^^^, y-^»K 
^v^nfcV^by^b^rv^^ y-^^yndr^n^hy^b^^^ y-*9 
^yn^X^ntVl^by^b^v^^ ^^V^b^v^^^^^/^^h^r^ 
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ft(A)l^;H^LT0. 02-0. 2^7KD^^^fM«ft^il7^fB«c^«o 

[9] mism&Wfinfo (g) fcb-c\ v-y#y7K T/^^-yVK f^r//K 

[10] ^(1) 

Si (OR) (1) 

4 

(A)^*S(2) 

CF (CF ) CH CH Si (OR 1 ) (2) 

3 2 n 2 2 3 

(^cp, r 1 ^ sm^^mw^^-r^r^/vm^m^ ^Ltna, 0-120 

HNCONH(CH) Si (OR 2 ) (3) 

2 m 3 

(^fpx R 2 fc^ l-5f@0^^^-^W-rST/^/^^b N tLTmfi, 1—5© 
R 3 CH OH (4) 

2 

@£(E)££r, SifM (A) l^Ku^UTSilb^fe (B) 0. 05-0. 43^/KDit 

S5H>fb^4*j(A)i i e^^*fUT^3ff'ft:-^^(c)o. 01— o. 20^/KDit^^> 

3£lSf (A) t^lSf (B)^^^^ (C) tt*lx5^7;l/3^Sl 

*;K^ftT7;^^;W(D)0. 5 — 100^/KDit^^, S^ffr^ (A) tS^-fb^ 
#3 (B) &tfi£^b^#J (C) K^th^T/U^iymi^M^MVXmm (E) 0. 2 



^(D&mJM-T-fab&W&tlfcO. 5—10] 



:%(DSio m&fom&-rzkmz.fc<D* 

2 
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£40— 150'Ct?f£*&Lfc^ 20°C-100°C^— ^y*LT^£iir5r££#tt 

t-r^ i. 28-i. 4i<Dmffimt9o~ii5m<D7kmmfi&^&m&^mmttm 

[1 1] Rf&m&V0(D]&mz.*3\, Sift^J (A) , ^=flHbl^9 (B) , l^lPHb^ (C) 
T/V=l—;V (D) (E) <£>ftfc gt&ffl (F) ^LT^^hy^h^r^^V, y^F- 

/VMJ3ihd^>^7^, ^/^hV^h^y^yy, ^/uhV^-h^y^yy, -fn\f;VhV 

-y-yyy^ ^-^wyb^v-v-y^ ^y^yishV^h^y-yyy, ^^/Wth* 
*y*yyy, —y^/vw^h^^yyi/, ^ty^bV^b^y-yy>, tf-^^vW^h^ 
h^y^bV^b^y^yyy, K^>/Vhy^h^>^y>\ ^-V-fi/^hV^h* 
-y-yyy^ ^^f-y jVYy^Y^-y-yyy ^ ^ry^^f-yiVY^^V^rl/l/yy^ Hr9# t f*s 
7Vy y ^y^y-yyy, y^^VhV^b^y-yyy, 7^^/l-hV^h3ci/z/y>, \f^-/^hV 
yh^y^y^-^hy^h^r^yyy, y-T^y^ 0 ntVVhy^h^^V, y-T^ 
yy°u\i 0 /VhV^h^y^y>, y-7*Vi/^>y°tt°/VhV*h*i/i/9>, y-y»-K 
^yy°u\£;vyy^y^y?yyy^ y -^y y xi^yy 0 xi\f jvv y ^y^yy v y ^ y -j# 
yyxi^yy°xi^jvYy^-Y^y-yyy^ y^^y^Y^yy^y^Xy-y^fV-y^Y^y 

%(A)1^;H^LT0. 02-0. 2^/KZ)i:b^^M-r5f*^iI10^fB*c^M 

[12] ^*^cd^p#i (g) iur, -yy^yVK r/^^-yVK ^—ryVK ^3 

-fi<z)yv^#ffl-r5f*^iiiox«i 1 {-ts«(7)Mi(7?^^^ 0 

[13] 5£(1) 

Si(OR) (1) 

4 
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CF (CF ) CH CH Si (OR 1 ) (2) 

3 2 n 2 2 3 

R 1 ^, l-5f@(D^^^-^-r6T/^/^«b, ^rbTnfi, 0-12CD 
S«^-T 0 )^&ft,53g^ffc£^(B)^ ^(3) 
HNCONH(CH) Si (OR 2 ) (3) 

2 m 3 

mmzm-to )^^5«^(o^ ^(4) 

R 3 CH OH (4) 

2 

Bfc(E)£3r, Sift^t (A) l^KctLrli^^^I (B) 0. 05 — 0. 43^/KDit 
^*{b^(A)l^-/^^UT^fb^(C)0. 01-0. 20^Er/MDW^ 

(a) (b) &.xmmik&ifo (c) i^m^^T/^=3f ^si 

^/K^bTT/^— /V(D)0. 5 — 100^/V(D¥cm^ SaSHfr^Hfe (A) t^sR-fb^ 
(B) &tfl£ifrf (C) ^-g-^tb^T/Vr3df-^l^/V^^fbT#^ (E) 0. 2 

^(Dmmm^hmwtsihtzo. 5-ioM%»sio istiitts^*!^©^ 

2 

mmik&yn (c) (D^a#*^5^^%^T^^5«\ 4o-i8o°c^ci^-r5r^ 

£40— 150W$££IL-fc^ 20°C-100°C-e^— ^^LT^^iirSrt^i^S 
B«+rt®^#ET?f^$^ lo, 1. 28—1. 41(DjStjf^90— 115S^7X 
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[14] BLjfcm&viitDMmz.&i, ^ wmi\&m (a) , mmit&m (b) , -fta^ co 

;KD)SmM(E)ol^ (F) b^X^/VYV^^^y^, ^ 
/Hvijxh^^y, ^/^by^b^^>\ ^/H^^h^rv^^, T'tt/UhV 

^h^yiyy>, ^ntvi^y^K^v^^ y^/^hV^h^^yyiy, y^/^hV^h^ 
^^/^-hV^h^yiyy^, ^O^/^hV^h^yz/y^, ^y°^-/^hV^h^ 
^^yi/hV^h^yi/yi/, ^y^hV^h^iyy>, ^-^^^^y^^^-> 
isy>, Vfi^/^hV ^h^>^y>, R^V/Vby^b^vo^ ^rl^vvl^by^b^r 
v->^>\ ^I^V/Vby^b^v^^ ^^V^by^b^v^, HrWri/ 
/uhV^-h^^yy^, y^=-/uhV^h^-iy^y>, y^=-/uhV^-h^>^y>, tf^/vMJ 

^^PtV^by^b^v^, y-T^yn^^/ntV^by^b^v^^ y-*9 
yya^i/y°ut:°s]/hV^h^yi/y>, ^^/v-J^Y^^y^J^xT^^/v-J^Y^ 

muoi^Mzttx^xo. o2—o. 2^^(Di£m^i#mi-%mMmi3Kmm(DmMc 

[15] (G) tLT, v-y#yVK 7/V^y>K ^"^7yVK ^3^7^ 

y>v^ffl-r5ft^]fii3x«i4^fa«c^i«o 
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